Abstract Little is known about early language development in infants who later develop autism spectrum disorder (ASD). We analyzed prospective data from 346 infants, some of whom were at high risk for developing ASD, to determine if language differences could be detected at 12 months of age in the infants who later were diagnosed with ASD. Analyses revealed lower receptive and expressive language scores in infants who later were diagnosed with ASD. Controlling for overall ability to understand and produce single words, a Rasch analysis indicated that infants who later developed ASD had a higher degree of statistically unexpected word understanding and production. At 12 months of age, quantitative and qualitative language patterns distinguished infants who later developed ASD from those who did not.
Introduction
Language development is vital to learning, communication and social interaction. Infants often recognize single words as early as 6 months of age (Bergelson and Swingley 2012) and produce words as early as 8 months of age (Fenson et al. 2007 ). For infants 12-18 months of age, single word use characterizes the ''first words'' phase of spoken language acquisition (Tager-Flusberg et al. 2009 ). In typical language development, there is wide individual variability. Based on parent report using the CDI: Words and Gestures, males progress at a slightly slower rate than females (though single word production is not significantly different until 16 months) and there is a pattern of receptive language advancing ahead of expressive language (Fenson et al. 2007) .
ASD is a common, yet heterogeneous neurodevelopmental disorder often accompanied by impairment in some aspects of language. Language acquisition is an important focus in ASD research and an important variable for predicting outcomes (Tager-Flusberg et al. 2009 ). Despite its common co-occurrence, language delay is neither necessary nor specific to ASD. While many children with ASD have significant language impairments, others have ageappropriate or advanced language abilities on standardized measures (Tek et al. 2014 ). However, they may have other language differences that are not easily detected on standardized language measures.
Infant-Sibling Studies
ASD affects 1 in 68 children (Center for Disease Control and Prevention 2014) and the recurrence risk in later-born siblings of children with ASD is close to 1 in 5, or 18.7 % (Ozonoff et al. 2011) . Prospective studies of later-born, high-risk siblings offer a unique opportunity to study early language before ASD is diagnosed through comparisons between three groups of infants: high-risk infant siblings who later develop ASD (HR ASD), high-risk infant siblings who do not develop ASD (HR Non-ASD), and low risk infants who have only typically developing siblings and do not develop ASD (LR Non-ASD). This prospective, longitudinal approach, beginning in infancy, reduces the recall and sampling biases present in prior retrospective studies. The use of both HR Non-ASD and LR Non-ASD comparison groups is particularly important to studies of early communication and language development as the developmental and linguistic environment of high-risk infants differs from low-risk infants in several ways. Families members of a child with ASD are more likely to have social and communication deficits (Ruser et al. 2007 ), as well as higher rates of the broader autism phenotype in fathers and siblings (Schwichtenberg et al. 2010) . Although not specific to ASD, other family factors that may differ include quality of sibling role model, differential parental treatment, level of family stress, and resource dilution (McHale et al. 2012 ). In addition, 20 % of HR Non-ASD infants have higher ASD severity and lower levels of developmental functioning (Messinger et al. 2013) , further differentiating HR Non-ASD and LR Non-ASD comparison groups.
Early Language Development in Infants Who Later Developed ASD
Some infant-sibling studies investigated language development using both direct assessment and parent report (Hudry et al. 2014; Mitchell et al. 2006; Zwaigenbaum et al. 2005 ) while others used direct assessment only (Landa and Garrett-Mayer 2006; Ozonoff et al. 2014) prior to 18 months in the context of known ASD developmental outcomes by 24 or 36 months of age. The HR ASD sample sizes were small (7-17) in the mixed method studies and varied (24 and 51) in the direct assessment studies. In all of the above except Ozonoff et al. (2014) the age range was wide (11-18 months) at the time of their early language assessment. All of the studies directly assessed infants with the Receptive and Expressive Language subscales of the Mullen Scales of Early Learning (Mullen; Mullen 1995) , which measure comprehension of phrases and questions as well as gesture, jargon and word production. All studies that included parent report data used the MacArthur-Bates Communicative Developmental Inventories (CDI: Words and Gestures; Fenson et al. 2007) , which includes checklists for 28 early phrases and 396 commonly used words.
In two studies, receptive language was lower in HR ASD infants relative to comparison groups on both the Receptive Language subscale of the Mullen and understanding of phrases on the CDI (Mitchell et al. 2006; Zwaigenbaum et al. 2005 ). Landa and Garrett-Mayer (2006) found lower Receptive Language on the Mullen in 24 HR ASD infants relative to Non-ASD infants, but not relative to a language delayed comparison group without ASD. Conversely, Hudry et al. (2014) reported no differences on the Mullen in Receptive Language for HR ASD infants relative to comparison groups. None of the studies reported a significant difference in single word understanding on the CDI.
Expressive language scores on the Mullen were lower in HR ASD infants relative to comparison groups for some studies (Landa and Garrett-Mayer 2006; Mitchell et al. 2006) but not for others (Zwaigenbaum et al. 2005; Hudry et al. 2014) . Similar to receptive single word understanding, none of the studies reported a difference in single word production. The inconsistencies in the results of these infant-sibling studies may be due to their small sample sizes as well as the range of actual ages of participants at the time of their visit.
Only one infant-sibling study to date examined relevant language data at 12 months of age in a large sample. Ozonoff et al. (2014) reported on 420 high-and low-risk infants as part of an investigation of the early emergence of the broader autism phenotype (BAP). They found that the Receptive and Expressive Language subscales scores of the Mullen were lower beginning at 12 months of age in HR ASD infants relative to low-and high-risk typically developing infants as well as to high-risk infants with other developmental concerns, such as Global Developmental Delay or BAP.
After 18 months of age, evidence converges to a greater degree, pointing to lower scores on expressive and receptive language in HR ASD infants relative to a variety of comparison groups, Barbaro and Dissanayake (2012;  language/developmental delay), Landa and Garrett-Mayer (2006; LR Non-ASD), Mitchell et al. (2006; LR and HR Non-ASD) , and Ozonoff et al. (2014;  LR and HR Non-ASD, Non-typically developing). The earliest age at which lower single word comprehension scores has been reported was 18 months (Mitchell et al. 2006) . Thus it has been hypothesized that word acquisition slows for children with ASD in the second year of life when advanced learning strategies are required (Jones et al. 2014) . However, some studies have reported no difference at 18 months (Hudry et al. 2014; Talbott et al. 2013) , perhaps due to the wide variation of language abilities within the HR ASD group, and small sample sizes. In summary, prospective studies have reported inconsistent findings with regard to language delays on standard measures in high-risk infants who later develop ASD. Furthermore, no prospective studies have investigated qualitative language differences in a high-risk population.
Studies Conducted After ASD Diagnosis
Several studies using cross-sectional or retrospective methodologies have investigated language development in young children with ASD relative to typically developing infants or developmentally delayed toddlers. These studies find several elements of language development that are similar for children with or without ASD, such as a wide variation in individual vocabulary size that increases with age, noun predominance, and similar vocabulary composition by semantic category and word class (Charman et al. 2003; Weismer et al. 2010; Weismer et al. 2011; Luyster et al. 2007 ). These studies have also identified variations from typical development, including a higher proportion of severe language delay, greater variation in vocabulary growth rates and weaker associations between vocabulary size and grammatical complexity (Charman et al. 2003; Weismer et al. 2010; Luyster et al. 2007 ). Among preschoolers with ASD, studies show greater impairment in their receptive language than their expressive language. (Barbaro and Dissanayake 2012; Weismer et al. 2010; Hudry et al. 2010 Hudry et al. , 2014 .
Only one study has investigated lexical composition at the word level in children with ASD (Rescorla and Safyer 2013) using the Language Development Survey (LDS; Rescorla 1989), a parent report measure of expressive language. The authors concluded that the children with ASD were acquiring essentially the same words as children with typical development. However, the typically developing children were younger (age 2;0-2;4 than the ASD group (age 1;6-5;11). In addition, *20 % of the children in the ASD group were rated as non-autistic on the Childhood Autism Rating Scale and it is unknown on what basis they were given an ASD diagnosis. While this study had the strength of a large sample size and replicated prior findings with regard to noun predominance and vocabulary composition by semantic category and word class, comparison between the ASD and typically developing groups is limited by the characteristics of the groups.
Current Study
This paper presents a prospective investigation of early language development in infants who were later diagnosed with ASD compared with infants who were not. Due to the inconsistent language findings, as assessed by the Mullen and CDI, in prior ASD studies with small samples of infants 11-18 months of age, we first analyzed standardized measures in a large sample of infant-siblings with a narrowly defined age range. Based on the findings by Ozonoff et al. (2014) , we hypothesized that the magnitude and prevalence of receptive and expressive language delay in infants who later develop ASD would be sufficient to distinguish the HR ASD group at 12 months of age from comparison groups. The wide variation in linguistic ability found in individuals with ASD complicates the interpretation, but may provide clarity to the question of whether language development slows in the second year of life or is present from the beginning, particularly for infants with more language impairment. Second, we attempted to identify qualitative lexical differences at 12 months of age specific to the HR ASD group, irrespective of language ability, by means of an item-level Rasch analysis. We hypothesized that specific word use at the group level could distinguish the HR ASD group from comparison groups.
Methods Participants
Data were pooled from four independently funded research sites from the Baby Siblings Research Consortium. Each site employed similar recruitment strategies, sampling methodologies, inclusion/exclusion criteria and standardized diagnostic assessment procedures. Families were recruited from clinics, community events, media announcements, mailings, and word-of mouth.
All participants in the high-risk group were identified as being the full biological younger sibling of a proband with an ASD diagnosis confirmed by either an ADOS and clinical best estimate (for 321 probands) or parent report (for 25 probands). In addition, inclusion required the absence of genetic or neurological conditions known to cause or increase risk for ASD. Infants in the low-risk group had an older typically developing sibling and no first-degree relatives with an ASD diagnosis.
For inclusion in the sample for our analyses, younger siblings had to be enrolled prior to 12 months of age, complete the CDI at the 12-month visit, and have diagnostic outcome data at 36 months of age. ASD outcome was made by Clinical Best Estimate. Of the initial sample of 348 infants, 213 were high-risk (HR) and 135 were lowrisk (LR) and their outcomes fell into one of four categories: (1) high-risk infant siblings who later developed ASD (HR ASD; n = 43), (2) high-risk infant siblings who did not develop ASD (HR Non-ASD; n = 170), (3) lowrisk infants without ASD (LR Non-ASD; n = 133) and (4) low-risk infants who developed ASD (n = 2; not included in analysis).
Mullen data from the 12-month visit were available for 287 of the infants who had concurrent MCDI data. One site did not administer the Mullen to low risk participants. Analysis showed no differences in race, ethnicity, gender, maternal education, language ability or diagnostic outcome between infants who did versus did not have Mullen data. Informed consent was obtained from all participants and each institutions' Institutional Review Boards approved the study. Participant characteristics are presented in Table 1 .
Measures

Early Language
The MacArthur-Bates Communicative Developmental Inventories (CDI; Fenson et al. 2007 ) Words and Gestures form is a standardized parent-report measure of early communication abilities, assessing first signs of understanding, understanding of 28 everyday phrases, starting to talk and a vocabulary checklist. The vocabulary inventory of 396 commonly acquired words are divided into 19 semantic categories (e.g., animals, actions, body parts, etc.), and parents indicate whether each word is ''understood'' or ''understood and produced'' by their infants. The CDI is a reliable, validated instrument standardized for use in typically developing infants 6-16 months of age. It is the most widely used parent-report instrument of early language development in children with ASD (Tager-Flusberg et al. 2009 ). As reported in the CDI Technical Manual (Fenson et al. 2007) , total CDI expressive vocabulary is strongly correlated with direct measures of production, including language samples and tests, with correlations in the range of 0.6-0.8. There are fewer studies of the validity of the comprehension measure, in part due to the lack of good comprehension measures to serve as a 'gold standard' at this early age. However, total CDI receptive vocabulary does show substantial correlation with other measures of early receptive language, with correlations in the range of 0.5-0.6.
The present study focused on the vocabulary checklist, for which the data was processed with two-pass verification. The American version of the CDI was used at all four sites; there were no significant dialect differences and no word substitutions were used. Raw scores for comprehension and production were used; comprehension is computed by adding what the parent reports the infant 'understands and says' and 'understands', which assumes that words produced are also understood.
Mullen Scales of Early Learning (Mullen; Mullen 1995)
The Mullen is a direct assessment tool measuring five areas of functioning: visual reception, expressive language, receptive language, fine motor and gross motor. The two language subscale T-scores were dependent variables in our analysis and the non-verbal ability T-score (average of the fine motor and visual reception) was a covariate. The The ADOS is a standardized assessment of ASD symptoms across the following domains: social interaction, communication, repetitive and stereotyped behaviors, and play. The ADOS yields a total score and clinical cut-off scores for use in the diagnosis of ASD.
Clinical Best Estimate (CBE)
CBE diagnoses were made or verified by licensed clinicians when infants reached 36 months of age and were informed by ADOS scores, DSM-IV criteria, and cognitive and behavioral assessments. Clinical diagnoses were dichotomized into either ASD (including pervasive developmental disorder-not otherwise specified and autistic disorder) or Non-ASD.
Data Analysis
Firstly, in order to test the hypothesis of quantitative language differences, our data were analyzed using Analyses of Covariance (ANCOVA). CDI ''Vocabulary Comprehension'' and ''Vocabulary Production'' as well as Mullen ''Expressive Language'' and ''Receptive Language'' T-score point estimates were compared across groups, after first controlling for site and variables known to be related to a child's language development (i.e. maternal education, race, gender, and nonverbal ability). Secondly, to test the hypothesis of qualitative language differences, we used a more contemporary approach on word-level data from the CDI. The Rasch model was employed, specifically the Differential Item Functioning (DIF) procedure, in order to evaluate the likelihood that a word ''behaves'' in a significantly different manner in non-ASD outcome (LR and HR) versus ASD outcome (HR-A) groups (see Appendix A of Supplementary Material for analytical details). In order to avoid the potential problem of multiple comparisons, we relied on effect size metrics along with significant findings. The decisive factor to determine an interpretable effect was the effect size ([1.0 logit in difference scores) accompanied with a statistic that exceeded conventional levels of significance.
Differential Item Functioning Analysis
The differential probability of success between populations is termed Differential Item Functioning (DIF) analysis in the Item Response Theory (IRT) context (Holland and Thayer 1988) . Based on Dorans and Holland (1993) : ''… …DIF is an unexpected difference among groups of examinees who are supposed to be comparable with respect to attribute measured by the item and the test on which it appears'' (p. 37) and its major advantage lies in the fact that differential ability between groups is controlled for. It suggests that the rank-ordering of the words (from easy to difficult) is different in one group compared to another group independent of underlying language ability per group. In other words, a word that is easy or difficult for one group does not hold a similar level of difficulty for another group.
For illustration purposes, Fig. 1 displays hypothetical Item Characteristic Curves (ICCs) for HR ASD infants and LR Non-ASD infants with regard to their ability to produce a word. Each curve has two values of importance. The first is the Ability value (x axis) at the point that the curve crosses 0.5 Probability of Success (y axis) which indicates the language ability required for infants to have a 50 % probability of producing or understanding the word. An Ability value of zero indicates average ability, positive values indicate above average ability and negative values below average. As Fig. 1 shows (stars), the level of ability required for the HR ASD infants to be successful 50 % of the time with this word was equal to ?1.00 logits (above average ability) which was significantly higher compared to zero logits (average ability) for the LR Non-ASD infants. Stated in terms of the Ability Contrast, an ability one logit higher was required by the HR ASD group to be equally successful on this word compared with the LR Non-ASD group.
The second value of importance is the Probability of Success at the point that the curve crosses an Ability value of zero (average ability) which indicates the probability of the word being used for infants of average language ability. As Fig. 1 shows (triangle), HR ASD infants of average ability have a 15 % probability of using the word successfully, compared to 50 % for the LR Non-ASD infants. For more information about the estimation method of DIF and the respective effect size employed see Appendix A of Supplementary Material.
Power Analysis for Rasch Model
Power was simulated using Mplus version 7.1 (Muthén and Muthén 2006 ) for a Rasch model using the full sample size and 200 items per subscale for which there were full data with ample variance (non-constant). The program file is in Appendix B of Supplementary Material. Results indicated that the mean square error for the estimates of item difficulties ranged between 0.0241 and 0.347, which is negligible. Power levels ranged between 92.6 and 97.2 %, and thresholds were significantly different from zero 100 % of the time.
Sample Size Considerations
Following a mean square error analysis, valid vocabulary data were available for 333 infants for words understood. The 13 eliminated cases were severely violating the Guttman pattern and the main theoretical premises of the Rasch model with outfit mean square values greater than Z = 2.0. These cases were essentially degrading measurement and were distorting the meaning of each subscale, thus, only contributing measurement error to the measures of words produced and words understood (Wu and Adams 2007) . For that reason, they were eliminated as recommended by pioneers of the Rasch model methodology, following three iterations (Wu and Adams 2007) . Dropped participants did not differ significantly from those included in the study on gender 
Results
Mean Comparison Between Groups on Language Ability
As shown in Table 2 , the HR ASD group had significantly lower Mullen T-scores relative to HR Non-ASD and LR Non-ASD comparison groups on both the Receptive Language and Expressive Language subscales. Both differences remained significant controlling for site and factors potentially influencing language development, such as gender, race, ethnicity, and maternal education. On the CDI, a statistically significant difference was detected in single word understanding with the ASD group having significantly lower scores from both the HR non-ASD group and the LR group; there were no significant differences between the HR non-ASD and LR groups. In contrast, there were no significant differences in single-word production, possibly due to a floor effect. After controlling for gender, race, ethnicity, maternal education, nonverbal ability, and site, differences between groups remained. Single word understanding remained significant and single word production continued to be non-significant. The mean numbers of words produced and understood by group are shown in Table 2 . Fig. 1 Hypothetical Item Characteristic Curves (ICCs) for a word in which performance in the two populations showed significant Differential Item Functioning (DIF, equivalent to 1 logit or greater). Specifically, DIF favored the LR Non-ASD group in that the ability levels required by them to be successful on that word 50 % of the time (stars) were equal to zero logit (average ability) compared to ?1 logit (higher than average ability) for the HR ASD group. In addition, children of average language ability (zero logit) in the HR ASD group have only a 15 % probability of using this word (triangle)
Differential Single Word Production and Understanding Between Groups
Tables 3 and 4 present the results from the DIF analysis for words produced and understood, respectively, with only significant findings shown. A combination of DIF contrast values greater than |1.0| (Wang and Chen 2004) and the presence of a statistically significant finding were used to determine the presence of meaningful DIF between two populations. Given that the ASD group is the reference group, a positive 'DIF Ability Contrast' (comparison group Ability minus reference group Ability) indicates that the specific word was more likely to be produced/understood for the ASD group, compared to LR or HR Non-ASD 
Mullen-Mullen Scales of Early Learning, CDI-MacArthur-Bates Communicative Developmental Inventories. Subscripts a, b, and c represent the 3 groups HR ASD, HR non ASD and Low Risk, respectively, and denote with which groups a particular value has a significant difference. The presence of any subscripts after a mean estimate suggest significant differences between the respective groups Estimates of effect size involve the eta square statistic, which is analogous to the R 2 statistic. Values of 0.01, 0.06 and 0.14 are indicative of small, medium, and large effects, respectively Ability level measured in logits, (DIF differential item functioning). The more negative an ability estimate for a group the more likely it was produced by the specified group. Only meaningful differences are shown DIF groups, and a negative DIF indicates the reverse. For example, it was more likely for HR ASD infants to produce the word ''block'' (-2.54 logits-below average ability) compared to LR Non-ASD infants (1.45 logits-above average ability; Fig. 2 ). The DIF Ability Contrast between the two groups equaled 3.99 logits, in favor of the ASD group [t(312) = 2.01, p \ 0.05]. Viewed from the probability perspective, HR ASD infants were significantly more likely to produce ''block'' ([90 % chance of production for infants of average ability), compared to the LR Non-ASD group (\10 % chance of production for infants of average ability). All seven words produced with meaningful DIF Ability Contrast showed bias in favor of the HR ASD group (i.e. they were statistically more likely to produce the words) as did all but one of the 18 words understood.
Discussion
Our study has two key findings. First, we detected significant quantitative language differences on two measures in HR ASD infants at 12 months. Second, we had the apparently contradictory finding that the HR ASD group, despite lower overall language ability, was 'more likely' to produce and understand certain words in a statistically unexpected way. There were several words, either produced or understood, that were used significantly more frequently by HR ASD infants than by either comparison group. In contrast, only one word was used statistically less frequently by HR ASD infants. Our quantitative Mullen findings replicated those of Ozonoff et al. (2014) as well as the smaller prior studies showing significant differences at 12 months of age (Landa and Garrett-Mayer 2006; Mitchell et al. 2006; Zwaigenbaum et al. 2005) . Our findings also were consistent with research demonstrating no single word production difference on the CDI (Hudry et al. 2014; Mitchell et al. 2006; Zwaigenbaum et al. 2005) . However, unlike prior infant sibling studies, our study did detect significant differences in single word understanding, with a significantly lower count of words understood by HR ASD infants on the CDI. Our study used a larger sample size with more power and a more narrowly defined age range which may have improved our chances of detecting existing differences at 12 months. Our second finding, and its analytical approach, is novel among infant sibling studies. However, its findings have some similarities to a large retrospective cross-sectional comparison of Differential Item Functioning in a sample of typically developing young toddlers (\18 months of age) with older children who had received an ASD diagnosis (Bruckner et al. 2007 ). This analysis investigated only words understood and found that some words were more likely to be understood by children with ASD and some words by typically developing infants. The reasons proposed by Bruckner for the differences between groups were age differences, orienting defects, social communication defects, and restricted object use in children with ASD. The latter three reasons may also underlie our findings, though study sample and design differences limit direct comparison.
Only one prior study has investigated lexical differences at the word level (Rescorla and Safyer 2013) and concluded, based on the large degree of overlap among the most frequently used words, that lexical composition was delayed but not atypical in children with ASD. Our study does not dispute the large degree of similarity in lexicons or lexical development, but aims to focus the discussion on the degree of lexical differences present in infants with ASD. Indeed, DSM 5 removed a delay in spoken language as a diagnostic criterion for ASD, but expanded the number of criteria that can be met by atypical language use, such as poorly integrated verbal communication, deficits in conversation, stereotyped, repetitive speech, idiosyncratic phrases, ritualized verbal behavior, and repetitive questioning (APA 2013). In line with this diagnostic redirection, our study focused on the atypical quality of early lexical differences that may be present as early as 12 months of age.
Our study is significant in that it suggests that lexical differences can be detected at 12 months of age, 6 months earlier than previously reported. This suggests that distinguishing language differences are present at 12 months in contrast to the proposal that the rate of word learning slows for toddlers with ASD in the second year of life (Jones et al. 2014) .
Strengths of the present study include a more narrowly defined age, a large sample size, multiple sites, clearly defined low-and high-risk groups, prospective assessments on multiple measures, and valid ASD outcome determination. One potential limitation is our focus on younger siblings of children with ASD. The younger siblings who receive their own diagnosis of autism may not be representative of the larger population of children with ASD. The use of the HR Non-ASD comparison group helps to control for some of the potential home environment differences between the HR ASD children and the larger population of children with ASD, particularly differences due to the presence of an older sibling with ASD. However, the HR ASD children also are all, by definition, from multiplex families which should remain a consideration when interpreting our results due to the higher presence of autistic-like traits among unaffected family members in multiplex families (Bernier et al. 2012; Schwichtenberg et al. 2010) . Fig. 2 Actual Item Characteristic Curves (ICCs) for the word ''block.'' The probability of success was significantly higher for the HR ASD group compared to the LR Non-ASD group. In other words, the word ''block'' required a much lower level of ability (-2.54 logits-below average) for the HR ASD group to be produced compared to the LR Non-ASD group (?1.45-above average), with a differential item function of ?3.99 (stars). Infants of average ability in the LR Non-ASD group had a \10 % probability of success, relative to a [90 % probability of success for the HR ASD group (triangles) J Autism Dev Disord (2016) 46:899-909 907 A second potential limitation of our study was reliance on a vocabulary checklist, which does not reveal the context, frequency, accuracy, or range of extension of a child's language. For example, the word ''bye'' was more likely to be produced by the HR ASD infants. Though ''bye'' is a word most often used socially at the end of an interaction, infants with ASD may begin saying ''bye'' shortly after an interaction has begun and repeatedly throughout, possibly indicating they would like to terminate the interaction. More information about word usage is needed to appropriately interpret the meaning of an individual word's differential function. In addition, the CDI was designed to capture the most common words spoken by typically developing children. Atypical words, which may occur more frequently in children with ASD, are not part of the instrument. Therefore, reliance on the CDI may not capture all potential language differences at 12 months of age, possibly underestimating true differences. Future studies could use a bottom up approach, such as language diaries or recordings, to identify atypical words used by infants who later develop ASD. Such studies could also serve as a first step in developing a more sensitive language measure that could accurately capture individual differences or perhaps even a language screening tool in order to apply these findings clinically. Finally, examining individual words on a large instrument increases risk for a series of Type-I errors. To limit this risk we used the more conservative criteria of large effect size plus statistical significance for establishing DIF.
In conclusion, we have extended prior research by demonstrating both qualitative and quantitative elements of infants' expressive and receptive language that distinguish infants who later develop ASD. Early language, like many other aspects of development, may reveal differences and/ or deficits consistent with an autism diagnosis as early as 12 months of age.
